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DETAILED ACTION 

Applicant should note that the references relied upon by the examiner in the first office 
action (dated 1 1/19/2003) have been reconsidered in view of the Applicant's arguments. The 
examiner has determined that the combination of the Cai and Inoue references as more fiilly 
explained below does disclose the claimed subject matter. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-1 1, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cai, US 
Patent no. 6,501,999\ in view of, Inoue, US Patent no. 4,954,945^ 

Regarding claims 1 and 11, Cai teaches a computer system comprising: 

at least two processing units [high-performance processor and power-efficient processor] 
having different energy efficiencies and adapted to at least execute tasks based on processing 
requirements of the tasks and a corresponding processing capablility [column 2, Hnes 46-67]; and 

a scheduler [processor arbitration mechanism] adapted to schedule a given task for 
execution by one of said at least two processing units so as to consume a least amount of energy, 
and to reschedule the given task for execution by another of said at least two processing units 
when a determination indicates that one of said at least two processing units is unable to 
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accommodate execution of the given task based upon the processing requirements of the given 
task and the corresponding processing capability [column 3, hues 25-48]. 

Cai teaches a scheduler [processor arbitration mechanism], which, during battery 
operation mode, attempts to schedule tasks for execution on the power-efficient processor until it 
determines that the high-performance processor is needed to execute a particular task, such as 
processing graphic data. The high-performance processor is then powered up to execute the task 
[column 3, lines 25-48]. 

Cai does not explicitly teach that the processors are adapted to accept and reject tasks for 
execution. Inbue teaches a method of selecting a processor to execute a particular task in a 
multi-processor system, in which each processor is queried about whether it is able to execute a 
task. Each processor then outputs a corresponding accept or reject signal reflecting its ability to 
process the task. If more than one processor is capable of executing the task then the most 
efficient processor is selected [column 3, lines 22-45]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Cai and Inoue. Enabling each processor to determine whether or not it can successfully execute 
a process according to certain requirements would allow for less complex task scheduling 
circuitry since the task scheduling circuitry would no longer need to determine processor 
capabilities. 

Regarding claim 2, it is inherent in the teachings of Cai and Inoue that the task execution 
end time is considered when analyzing the processing requirements for the task. Cai teaches that 
tasks concerning processing graphic data require a high-performance processor for execution. It 



* included in previous office action dated 1 1/19/2003. 
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is essential that graphical data be processed by a certain time so it can be displayed to a user 
without a noticeable delay. 

Regarding claims 3 and 4, Cai teaches that the processor arbitration logic is part of host 
interface circuitry. Cai teaches that the host interface logic may be on the same die as the power 
efficient processor. Therefore Cai suggests that the processor arbitration logic may be embodied 
within the same hardware component as one of the processors or within a separate hardware 
component [column 4, lines 27-35 and Figure 1]. 

Regarding claims 5-7, Cai teaches that the two processors share system memory and I/O 
space and use the host interface to access the shared memory, I/O space and PCI bus [column 4, 
lines 5-35 and Figure 1]. 

Regarding claim 8, Cai teaches that the two processors and the host interface share 
system memory and I/O space [column 4, lines 5-35 and Figure 1]. 

Regarding claim 9, it is inherent that some type of task attribute store would have to be 
used by the processor arbitration logic in order to successfully identify which tasks require high- 
performance processing and which tasks can be executed on the power efficient processor. 

Regarding claim 10, Cai teaches that the processor arbitration mechanism determines 
when the power-efficient processor is not capable of executing a particular task [column 3, lines 
25-35]. 

Regarding claim 13, Cai teaches that the processor arbitration mechanism selects the 
proper processor based on predetermined criteria, such as processing power [column3, lines 35- 
45]. 



^ included in previous office action dated 1 1/19/2003. 
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Regarding claim 14, Cai teaches a computer system comprising: 
a plurality of processing units [high-performance processor and power-efficient 
processor], each of the plurality of processing units adapted to execute tasks thereon, and at least 
two of the plurality of processing units having different energy efficiencies [column 2, lines 46- 
67]; and 

a scheduler [processor arbitration mechanism] adapted to schedule a given task for 
execution by one of said plurality of processing units. 

Cai does not explicitly teach querying the processing units to accept or reject a particular 
task. Inoue teaches a method of selecting a processor to execute a particular task in a multi- 
processor system, in which each processor is queried about whether it is able to execute a task. 
Each processor then outputs a corresponding accept or reject signal reflecting its ability to 
process the task. If more than one processor is capable of executing the task then the most 
efficient processor is selected [column 3, lines 22-45]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Cai and Inoue. Enabling each processor to determine whether or not it can successfully execute 
a process according to certain requirements would allow for less complex task scheduling 
circuitry since the task scheduling circuitry would no longer need to determine processor 
capabilities. 

Regarding claims 15 and 16, Cai teaches that the processor arbitration logic is part of host 
interface circuitry. Cai teaches that the host interface logic may be on the same die as the power 
efficient processor. Therefore Cai suggests that the processor arbitration logic may be embodied 
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within the same hardware component as one of the processors or within a separate hardware 
component [column 4, hnes 27-35 and Figure 1]. 

Regarding claims 17-19, Cai teaches that the two processors share system memory and 
I/O space and use the host interface to access the shared memory, I/O space and PCI bus [column 
4, lines 5-35 and Figure 1]. 

Regarding claim 20, Cai teaches that the two processors and the host interface share 
system memory and I/O space [column 4, lines 5-35 and Figure 1]. 

Regarding claim 21 and 23, it is inherent that some type of task attribute store would 
have to be used by the processor arbitration logic in order to successfully identify which tasks 
require high-performance processing and which tasks can be executed on the power efficient 
processor. 

Regarding claim 22, Inoue teaches excluding processors that are currently busy and not 
able to process a task [column 3, lines 39-43]. 

Regarding claim 24, Cai teaches a computer system comprising: 

at least two processing units [high-performance processor and power-efficient processor] 
having different energy efficiencies and adapted to at least execute tasks based on processing 
requirements of the tasks and a corresponding processing capability [column 2, lines 46-67]; and 

a scheduler [processor arbitration mechanism] adapted to schedule a given task for 
execution by one of said at least two processing units so as to consume a least amount of energy, 
and to rescheduled the given task for execution by an other of said at least two processing units 
when said one of said at least two processing units rejects the execution of the given task 
[column 3, lines 25-48]. 
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Cai does not explicitly teach querying the processing units to accept or reject a particular 
task. Inoue teaches a method of selecting a processor to execute a particular task in a multi- 
processor system, in which each processor is queried about whether it is able to execute a task. 
Each processor then outputs a corresponding accept or reject signal reflecting its ability to 
process the task. If more than one processor is capable of executing the task then the most 
efficient processor is selected [column 3, lines 22-45]. 

It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Cai and Inoue. Enabling each processor to determine whether or not it can successfully execute 
a process according to certain requirements would allow for less complex task scheduling 
circuitry since the task scheduling circuitry would no longer need to determine processor 
capabilities. 

Regarding claims 25 and 26, Cai teaches that the processor arbitration logic is part of host 
interface circuitry. Cai teaches that the host interface logic may be on the same die as the power 
efficient processor. Therefore Cai suggests that the processor arbitration logic may be embodied 
within the same hardware component as one of the processors or within a separate hardware 
component [column 4, lines 27-35 and Figure 1]. 

Regarding claims 27-29, Cai teaches that the two processors share system memory and 
I/O space and use the host interface to access the shared memory, I/O space and PCI bus [column 
4, lines 5-35 and Figure 1]. 

Regarding claim 30, Cai teaches that the two processors and the host interface share 
system memory and I/O space [column 4, lines 5-35 and Figure 1]. 

Regarding claim 31, Cai teaches a computer system comprising: 



Application/Control Number: 09/755,861 Page 8 

Art Unit: 2116 

a plurality of processing units, each of the plurality of processing units adapted to execute 
tasks thereon, and at least two of the plurahty of processing units having different energy 
efficiencies; and 

a scheduler adapted, for a given task, to retrieve at least some of the processing capability 
information from said processor attribute table in one of a partial order and a strict order of 
descending energy efficiency until one of the plurality of processors is found to possess adequate 
processing capability with respect to task processing requirements for the given task, and to 
schedule the given task for execution by said one of the plurality of processors. 

Cai does not explicitly teach a processor attribute table adapted to store processing 
capability information for at least some of said plurality of processors and to update the 
processing capability information dynamically when the processing capability information 
changes. Inoue teaches storing a table of tasks, which can be performed by the processor and a 
flag value to indicate if the processor is currently busy [column 3, lines 20-60 and Figure 4]. 
Since the table stores an indication of whether the processor is currently busy, the table must be 
updated dynamically. 

Regarding claim 32, Cai teaches generating an interrupt to allow the power-efficient 
processor to take over execution of the high-performance processor [column 4, lines 53-60]. 

Regarding claim 33, Cai teaches a graphics controller which would be used by a graphics 
data processing task [column 4, lines 19-26]. 
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Applicant's arguments with respect to claims 1-11 and 13-33 have been considered but 
are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul B Yanchus whose telephone number is (571) 272-3678. The 
examiner can normally be reached on Mon-Thurs 8:00-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne H Browne can be reached on (571) 272-3670. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an appHcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll-free). 

Paul Yanchus < r-^ 



Conclusion 



January 10, 2005 
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